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(54) SEMICONDUCTOR STORAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor storage that 
is a DRAM and at the same time requires no control regarding 
refreshing operation at a memory user side. 

SOLUTION: A refresh control circuit 12 being provided in a DRAM 1 
with a plurality of sub arrays 2 has a refresh activation counter 12a 
for generating a refresh period based on an external clock, a refresh 
address counter 12b for generating the refresh column address of 
the sub array 2, and the like. The refresh control circuit 12 controls 
refresh operation according to the counters 1 2a and 1 2b. At the 
same time, when the sub array 2 for performing the refreshing 
operation becomes the same as the sub array 2 during normal 
access, the refreshing operation is made by once changing to other 
sub arrays 2. At that time, the refreshing operation is controlled in 
parallel with normal memory access. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A semiconductor memory which performs refresh actuation of a memory cell, without needing an 
external refresh control signal. 

[Claim 2] A semiconductor memory equipped with a self^excitation refresh means to perform said refresh 
control action in self^excitation inside, in a semiconductor memory which needs refresh control action of a 
memory cell. 

[Claim 3] Said sel^excitation refresh means is a transfer gate transistor prepared between sense 
amplifiers which amplify read-out data from a memory cell array and this memory cell array, said sense 
amplifier and said transfer gate transistor, and a semiconductor memory according to claim 2 had and 
constituted [ control circuit / usual read-out / write-in actuation, and / independently controllable ] in line 
decoding of a memory cell array. 

[Claim 4] Said control circuit is a semiconductor memory according to claim 3 which performs refresh to a 
memory cell array which faced refreshing the same memory cell array as an activated memory cell array, 
avoided a memory cell array to which read-out / write-in actuation is performed, was once refreshed for 
other memory cell arrays, is a next refresh cycle and was not refreshed previously. 

[Claim 5] Said self-excitation refresh means is a transfer gate transistor prepared between a latch circuit 
for latching an output of a sense amplifier which amplifies read-out data from a memory cell array, and said 
sense amplifier and latch circuit, said sense amplifier and said transfer gate transistor, said latch circuit, 
and a semiconductor memory according to claim 2 had and constituted [ control circuit / usual read-out / 
write-in actuation, and / independently controllable ] in line decoding of a memory cell array. 
[Claim 6] Said control circuit is a semiconductor memory according to claim 5 which activates word lines 
other than this word line while making off a transfer gate transistor which latched the data to said latch 
circuit, and considered selectively a transfer gate transistor corresponding to a word line activated as this 
ON after that as ON in parallel to refresh actuation of an arbitration memory cell array. 
[Claim 7] Said control circuit is a semiconductor memory according to claim 5 or 6 which activates word 
lines other than this word line while making off a transfer gate transistor which faced refreshing the same 
memory cell array as an activated memory cell array, latched the data to said latch circuit, and considered 
selectively a transfer gate transistor corresponding to a word line activated as this ON after that as ON. 
[Claim 8] Said sell^excitation refresh means is a transfer gate transistor prepared between a sense 
amplifier which amplifies read-out data from the data line of a couple outputted to a 2-way of a memory 
cell array to each **, and each [ these ] sense amplifier and a memory cell array, said sense amplifier and 
said transfer gate transistor, and a semiconductor memory according to claim 2 had and constituted 
[ control circuit / usual read-out / write-in actuation, and / independently controllable ] in line decoding of 
a memory cell array. 

[Claim 9] Said control circuit is a semiconductor memory according to claim 8 which confines the data in 
one side of said sense amplifier in parallel to refresh actuation of an arbitration memory cell array as 
selectively off in a transfer gate transistor corresponding to a word line activated, and activates word lines 
other than this word line after that. 

[Claim 10] Said control circuit is a semiconductor memory according to claim 8 or 9 which faces refreshing 
the same memory cell array as an activated memory cell array, confines the data in one side of said sense 



amplifier as selectively off in a transfer gate transistor corresponding to a word line activated, and 
activates word lines other than this word line after that. 

[Claim 11] Said control circuit is a semiconductor memory given in any 1 term of claims 3-10 which make 
this word line inactive based on reaching potential which a word line of a memory cell array for read-out is 
activated, and is sufficient for bit line potential to be restored. 

[Claim 12] Said self^-excitation refresh means is a semiconductor memory given in any 1 term of claims 2- 
1 1 which are equipped with a counter which counts an internal timer or an external clock, and start refresh 
actuation based on a timer value of this internal timer, or counted value of a counter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the refresh technology of dynamic 

random access memory in detail about a semiconductor memory. 

[0002] 

[Description of the Prior Art] Conventionally, the users (system implementer etc.) of DRAM create a 
refresh control circuit separately on a system board, and refresh control of dynamic random access 
memory (it is only hereafter described as DRAM) is performed from this refresh control circuit by inputting 
refresh control signals (an address signal, command signal, etc.) into DRAM, as shown in drawing 1 1 . What 
is shown below, for example is known as the concrete refresh control system. In addition, suppose that "/" 
is attached and expressed before the name of the signal which serves as the object in the logical NOT of a 
signal in the following publications. 

[0003] (1) What supplies a refresh address to the ROR (/RAS (Row Address Strobe) ONRI refresh) method 
DRAM from the exterior. 

(2) That in which a CBR (/CAS (Column Address Strobe) before / RAS refresh) method refresh counter is 
built, and DRAM generates a refresh address automatically. At the time of refresh actuation /RAS Timing 
of /CAS is made into the time of normal operation, and reverse. As for many, this CBR method is used. 
[0004] (3) That which made it possible in addition to a self refresh method above-mentioned CBR refresh 
function to build in a refresh timer and to refresh automatically at the time of deadline. Especially, it is 
adopted at the time of cell backup. 

[0005] moreover, as technology which controls refresh actuation from the exterior of DRAM in this way For 
example, "the refresh control system of a memory system" indicated by JP,5-342863,A, "The refresh 
circuit and the refresh method" of DRAM which were indicated by JP,5-347093,A, The "refresh method of 
DRAM" indicated by JP,6-84356,A, the "memory access control unit" indicated by JP,6-309870,A, etc. are 
known. 

[0006] however, these methods, equipment, or a method — be — in controlling refresh actuation of DRAM, 

each needs to input a refresh control signal into this DRAM from the DRAM exterior. 

[0007] 

[Problem(s) to be Solved by the Invention] By the way, if it is in the refresh control of DRAM which must 
be performed by inputting a necessary signal from the outside in this way, constraint as shown below 
cannot be disregarded, either. 

[0008] "I" It is necessary to prepare a refresh control circuit for a user side circuit, and the mounting area 
for these circuits must be secured to a system board etc. 

"RO" A user has to make the number of control signals, its timing, etc. have to correspond to the 
specification of DRAM to be used, and has to design a refresh control circuit for them. 
[0009] "Ha" In order to perform refresh actuation, the time zone which cannot access DRAM periodically 
exists and the degradation on a system is not avoided. That is, the engine-performance loss (rate of a 
busy) accompanying refresh actuation exists. 

[0010] "NI" In order to avoid the degradation on the system resulting from the rate of a busy of Above 
DRAM, the cure for improvement in processing speed, such as parallel processing, is needed. This invention 



„ is made in view of such the actual condition, and the place made into that object is to offer a 
semiconductor memory without the need of performing entirely control which starts refresh actuation by 
the memory user side, though it is DRAM. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned object, let it be the summary to 
perform refresh actuation of a memory cell, without needing an external refresh control signal in invention 
of a semiconductor memory according to claim 1. 

[0012] Moreover, let it be the summary to have a self-excitation refresh means to perform said refresh 
control action in self-excitation inside in invention of a semiconductor memory according to claim 2 in a 
semiconductor memory which needs refresh control action of a memory cell. 

[0013] Moreover, in invention according to claim 3, said self^excitation refresh means makes it the 
summary to have and constitute line decoding of a transfer gate transistor prepared between sense 
amplifiers which amplify read-out data from a memory cell array and this memory cell array, said sense 
amplifier and said transfer gate transistor, and a memory cell array in usual read-out / write-in actuation, 
and an independently controllable control circuit in a semiconductor memory according to claim 2. 
[0014] Moreover, let it be the summary to perform refresh to a memory cell array which faced refreshing 
the same memory cell array as a memory cell array by which said control circuit was activated in a 
semiconductor memory according to claim 3, avoided a memory cell array to which read-out / write-in 
actuation is performed, was once refreshed for other memory cell arrays by invention according to claim 4, 
is a next refresh cycle and was not refreshed previously. 

[0015] In invention according to claim 5, it sets to a semiconductor memory according to claim 2. Moreover, 
said self-excitation refresh means A latch circuit for latching an output of a sense amplifier which amplifies 
read-out data from a memory cell array, A transfer gate transistor prepared between said sense amplifiers 
and latch circuits, Let it be the summary to have and constitute line decoding of said sense amplifier, said 
transfer gate transistor, said latch circuit, and a memory cell array in usual read-out / write-in actuation, 
and an independently controllable control circuit. 

[0016] Moreover, in invention according to claim 6, in a semiconductor memory according to claim 5, said 
control circuit makes it the summary to activate word lines other than this word line while making off a 
transfer gate transistor which latched the data to said latch circuit, and considered selectively a transfer 
gate transistor corresponding to a word line activated as this ON after that as ON in parallel to refresh 
actuation of an arbitration memory cell array. 

[0017] In invention according to claim 7, it sets to a semiconductor memory according to claim 5 or 6. 
Moreover, said control circuit It faces refreshing the same memory cell array as an activated memory cell 
array. The data is selectively latched for a transfer gate transistor corresponding to a word line activated 
to said latch circuit as ON. Then, while making off a transfer gate transistor considered as this ON, let it be 
the summary to activate word lines other than this word line. 

[0018] In invention according to claim 8, it sets to a semiconductor memory according to claim 2. Moreover, 
said self^excitation refresh means A sense amplifier which amplifies read-out data from the data line of a 
couple outputted to a 2-way of a memory cell array to each **, A transfer gate transistor prepared 
between each [ these ] sense amplifier and a memory cell array, Let it be the summary to have and 
constitute line decoding of said sense amplifier, said transfer gate transistor, and a memory cell array in 
usual read-out / write-in actuation, and an independently controllable control circuit. 
[0019] Moreover, in invention according to claim 9, in a semiconductor memory according to claim 8, said 
control circuit confines the data in one side of said sense amplifier in parallel to refresh actuation of an 
arbitration memory cell array as selectively off in a transfer gate transistor corresponding to a word line 
activated, and makes it the summary to activate word lines other than this word line after that. 
[0020] Moreover, it faces that said control circuit is refreshed for the same memory cell array as an 
activated memory cell array in a semiconductor memory according to claim 8 or 9 at invention according to 
claim 10, and the data is confined in one side of said sense amplifier as selectively off in a transfer gate 
transistor corresponding to a word line activated, and let it be the summary to activate word lines other 



than this word line after that. 

[0021] Moreover, let it be the summary to make this word line inactive based on reaching potential to 
which a word line of a memory cell array for read-oubis activated, and invention according to claim 1 1 is 
sufficient for bit line potential in a semiconductor memory given in any 1 term of claims 3-10 to be 
restored. 

[0022] Moreover, in invention according to claim 12, in a semiconductor memory given in any 1 term of 
claims 2-11, said self-excitation refresh means is equipped with a counter which counts an internal timer 
or an external clock, and makes it the summary to start refresh actuation based on a timer value of this 
internal timer, or counted value of a counter. 
[0023] 

[Embodiment of the Invention] The gestalt of operation of the 1 st of the semiconductor memory 
concerning this invention is explained to details based on drawing 1 - drawing 3 below [the gestalt of the 
1st operation]. 

[0024] Drawing 1 is the Grock circuit diagram showing roughly the internal configuration of DRAM 
concerning the gestalt of operation of **** 1. DRAM1 has the memory cell array section (graphic display 
abbreviation) which consists of two or more memory cells. This memory cell array section consists of the 
sub array of N individual divided by the predetermined number of partitions N f and shows one of the sub 
arrays 2 (memory cell array) of it in this drawing 1 . This sub array 2 consists of two or more memory ceil 
2A arranged in the shape of [ of a mxn individual ] a matrix. And each memory cell 2A is connected to any 
one for writing in/reading and carrying out stored data of the clinch form bit line pair (BL/BL) while 
connecting with any one word line WL of the word line WL which consists of m. In addition, although n pairs 
of this bit line pair (BL/BL) are prepared in the sub array 2, it shows only one pair in drawing 1 . n memory 
cell 2A is connected to each word line WL t and m memory cell 2A is connected to each bit line pair 
(BL/BL), respectively. Moreover, to each bit line pair (BL/BL), although a dummy cell, a precharge circuit, 
etc. are connected, the graphic display is omitted in this drawing 1 . 

[0025] Moreover, the transfer gate transistor (it is only hereafter described as a transistor) TG is 
connected to the end of each bit line pair (BL/BL). And the sense amplifier 3 which senses the read-out 
data of memory cell 2A is connected to each bit line pair (BL/BL) through these transistors TG. It writes in 
this sense amplifier 3 through I/O (I/O) and the train control circuit 4, a circuit 5 and a readout circuitry 6 
are connected, and writing of the data to memory cell 2A and read-out of the data from memory cell 2A 
are performed by these circuits 5 and 6 grades. 

[0026] And the circuit 5 write-in [ these ] and the readout circuitry 6 are connected to the I/O (I/O) pad 8 
through the I/O (I/O) buffer 7. In addition, the details are omitted, although a train selection line, a train 
decoder, etc. are prepared in said I/O and train control circuit 4 and the selection control of a sense 
amplifier 3 etc. is performed. Moreover, the class of activation signal with which said transistor TG is 
inputted into this transistor TG by the switch 13 is switched. 

[0027] Moreover, the line address buffer 10 is connected to connection, now the companion decoder 9 for 
the line decoder 9 which decodes the line address to said sub array 2, and chooses one word line WL as it. 
In addition, in the gestalt of this operation, the predetermined number of bits from the most significant of 
the line address signal inputted into this line address buffer 10 is used as a selection signal Sa of the sub 
array 2. For example, if 2 bits of most significants are made into the sub array selection signal Sa, selection 
of four sub arrays 2 will be attained with this sub array selection signal Sa. And the word line WL of each 
sub array 2 is chosen in the remaining bits of a line address signal. 

[0028] And as shown in drawing 1 , various control signals are inputted into said sense amplifier 3, 
Transistor TG, I/O and a train control circuit 4, the line decoder 9, line address buffer 10 grade, and each 
part of the above DRAM 1 from a control circuit 11, and writing / read-out control of the usual memory 
access, i.e., memory data, are performed. 

[0029] moreover, this usual memory data carries out writing / reading appearance, each part of the above 
DRAM 1 is controlled independently of control, and the refresh control circuit 12 which performs refresh 
actuation of all memory cell 2A that constitutes DRAM1 is formed. Therefore, as shown in drawing 1 , 



various control signals are inputted into said sense amplifier 3, Transistor TG, and each part of the line 
decoder 9 grade above DRAM 1 from the refresh control circuit 12 as well as said control circuit 11. 
[0030] Refresh starting counter 12a, refresh address counter 12b, etc. are prepared in this refresh control 
circuit 12. Said refresh starting counter 12a counts external clocks, such as a system clock inputted into 
DRAM1, and measures the starting timing of refresh actuation. Moreover, refresh address counter 12b 
generates the refresh subarray selection signal Sr which chooses the sub array 2 to refresh while 
generating the refresh line address of each sub array 2. This refresh subarray selection signal Sr is 
generated like the selection signal Sa of said sub array 2 from the predetermined number of bits from the 
most significant of a refresh line address, in addition — these control circuits 1 1 and the refresh control 
circuit 12 — the above /RAS — and — External synchronization clocks and address signals, such as 
/CAS, are inputted. 

[0031] Next, refresh actuation of DRAM1 constituted in this way is explained with reference to drawing 2 
and drawing 3 . Drawing 2 is the flow chart which shows the procedure of the refresh control in the gestalt 
of operation of**** 1 t and these processings are performed in self^-excitation based on control of said 
refresh control circuit 1 2. It says that refresh control action is performed only by the internal configuration 
of DRAM1 without needing a special refresh control signal in any way from the outside of DRAM1 as self- 
excitation-like [ here ]. In addition, this refresh control is started after a power supply is supplied to 
DRAM1. 

[0032] First, in step S1 shown in drawing 2 , decision whether the time amount Tst by which DRAM1 is not 
accessed, i.e., the time amount which has DRAM1 in a standby condition, (only henceforth standby time 
amount) exceeded the self refresh period Tself is made. Measurement of this standby time amount Tst 
shall be performed by forming a standby time amount counter (graphic display abbreviation) in the refresh 
control circuit 12. Moreover, the self refresh period Tself is the cycle gap at which said usual self refresh 
cycle is performed, for example, is made into 100 microseconds (muS). 

[0033] When it is judged that the standby time amount Tst exceeded the self refresh period Tself in this 
step S1, it shifts to step S7 and the usual self refresh cycle is performed only by the internal control of 
DRAM1. The internal control of this self refresh cycle is a well-known thing, and that explanation is omitted. 
Moreover, repeat activation of the self refresh cycle of step S7 is carried out during continuation of said 
standby condition. On the other hand, when the standby time amount Tst does not exceed the self refresh 
period Tself (i.e., when DRAM1 is in an access condition), it shifts to step S2. That is, in this step S1, 
decision whether it goes into a self refresh cycle or it goes into the automatic refresh cycle explained 
below is made. In addition, since said self refresh period Tself of making it shift to the here usual self 
refresh cycle is longer than the execution cycle of the automatic refresh cycle explained below, the way 
changed into said standby condition to self refresh is because the power consumption of DRAM1 can be 
stopped low. 

[0034] In step S2, decision whether the counted value Nr of said refresh starting counter 12a reached the 
predetermined value A is made. This predetermined value A is determined based on the data-hold property 
of each memory cell 2A of DRAM1. In addition, during the standby period when DRAM1 is not accessed, a 
count shall be started while counted value Nr of this refresh starting counter 12a is made into an invalid 
and DRAM1 is accessed. Moreover, it starts a count again while zero reset of the said refresh starting 
counter 1 2a will be carried out, if that counted value Nr reaches said predetermined value A, and it repeats 
this actuation. Here, the period when this counted value Nr reaches said predetermined value A from zero 
serves as the automatic refresh period Tauto. Therefore, the automatic refresh period Tauto is set as 
arbitration by making an arbitration setting-out change of the counted value Nr. 

[0035] Namely, automatic refresh actuation in the gestalt of this operation is dispersedly started and 
performed for every period Tauto of this. Then, only an external clock (system clock) is needed and a 
special refresh control signal is not needed at all from the outside of DRAM1. 

[0036] In addition, if it is when [ with the sufficient data-hold property of memory cell 2A ] the automatic 
refresh period Tauto is larger than the self refresh period Tself, the above-mentioned step S1 and step S2 
may be changed so that self refresh may always be performed. 



i. [0037] When said counted value Nr has not reached the predetermined value A in this step S2, namely, 
when it is judged that it is not automatic refresh starting timing, it does not shift to automatic refresh 
actuation. On the other hand, when it is judged that counted value Nr reached the predetermined value A, 
it shifts to step S3 and shifts to automatic refresh actuation. 

[0038] In step S3, before starting automatic refresh actuation, decision of being under access of current, 
data writing, etc. is made for the sub array 2 which is going to perform this refresh. When the sub array 2 is 
not accessing, it shifts to step S6 and refresh of memory cell 2A connected to the predetermined word line 
WL of this sub array 2 is performed. On the other hand, when the sub array 2 which is going to perform 
refresh actuation is current accessing, it shifts to step S4. In addition, decision at this step S3 establishes 
the coincidence detector (graphic display abbreviation) of said current sub array selection signal Sa and 
the refresh subarray selection signal Sr in the refresh control circuit 1 2, and the detection result of this 
coincidence detector is based and it judges it. 

[0039] Then, in step S4, the data of memory cell 2A connected to the word line WL by which current 
selection is made in the sub array 2 which is going to perform refresh actuation is stored in a sense 
amplifier 3. And refresh actuation is avoided in the sub array 2 by which current selection is made, and said 
refresh subarray selection signal Sr is changed into other sub arrays 2 by which carry out one increment 
(+1) and current access is not once carried out in the sub array 2 to refresh. And it shifts to step S5 and 
refresh actuation of the other sub arrays 2 is performed. Then, one decrement (-1) of the refresh subarray 
selection signal Sr is carried out, for example, and it is made to perform refresh actuation of the sub array 

2 which avoided said refresh actuation. 

[0040] Next, drawing 3 (a) and drawing 3 (b) are made reference, and the above-mentioned automatic 
refresh actuation is explained. As the outline of the joint mode of two sub arrays 2i and 2j in the gestalt of 
operation of **** 1 is shown in drawing 3 (a) and it is shown in this drawing 3 (a), each sub arrays 2i and 2j 
are connected to I/O (I/O) and the train control circuit 4 through sense amplifiers 3i and 3j. Moreover, in 
addition to usual access of DRAM 1, automatic refresh actuation is performed to drawing 3 (b), and the 
timing diagram of a case is shown in it. In addition, only as for access, in drawing 3 (b), access and 
automatic refresh actuation usually show the mode performed in parallel after this time of day tO before 
the time of day tO shown in this drawing. 

[0041] Next, the various signals shown in drawing 3 (a) and drawing 3 (b) are explained. In the timing 
diagram of drawing 3 (b), REF shows a refresh signal, this refresh signal REF starts to a logic high, when 
the predetermined value A is reached at the time Nr of refresh starting, i.e., said counted value, and 
automatic refresh actuation is started with the standup of this refresh signal REF. In addition, this refresh 
signal REF is activated for said every automatic refresh period Tauto (logic yes). 

[0042] moreover, the word line activation signal of sub array 2i shown in drawing 3 (a) — WLi — the same 
— the activation signal of sense amplifier 3i — phiSAi — similarly the activation signal of Transistor TGi is 
set to phii. Here, the word line activation signal WLi at the time of the read-out actuation shown in drawing 

3 (b) brings down (inactivation), and timing is performed to this drawing 3 (b) earlier than this conventional 
inactivation timing shown with a dashed line A. A word line WL is activated, and if bit line potential reaches 
the potential to which data is sufficient for being restored enough, a word line WL is inactivated promptly (a 
line address is reset), the line address only for refreshes is made selectable, and this will be performed in 
order to make the shift to RIFURESSHI actuation quicken. Similarly, phiSAj and the activation signal of 
Transistor TGj are set [ the word line activation signal of sub array 2j shown in drawing 3 (a) ] to phij for 
the activation signal of WLj and sense amplifier 3j. 

[0043] In addition, activation of these sub arrays 2i and 2j, Transistors TGi and TGj, and sense amplifiers 3i 
and 3j shall be performed based on said sub array selection signal Sa (line address). 

[0044] Now, supposing the refresh signal REF starts at said time of day tO and sub array 2i is usually in an 
access condition at this time, the refresh control circuit 12 will recognize this in said coincidence detector, 
the sub array selection signal Sa will be carried out (+1), and sub array 2j will be chosen. And as shown by 
the arrow head of drawing 3 (b), the word line activation signal WLj of sub array 2j is activated, and sense 
amplifier 3j is continuously activated in activation signal phiSAj. Then, activation signal phij of Transistor 



* TGj is brought down and the data of memory cell 2A connected to a word line WLj is confined in sense 
amplifier 3j. in addition, in drawing 3 (b), the time of this refresh actuation (the time of day tO or subsequent 
ones), high-speed page reading appearance is carried out, the signal wave form at the time of the mode is 
shown, and this shows the so-called thing [ that read-out of memory data is performed by synchronization 
by sub arrays 2 other than sub array 2j ] to the /CAS signal. That is, refresh control by the refresh control 
circuit 1 2 is independently performed separately with the usual memory access. Therefore, it becomes 
possible to decrease engine-performance loss (rate of a busy) of the system accompanying refresh 
actuation. 

[0045] In addition, if it is made to perform control which gave priority to the usual memory access, such as 
making refresh actuation shift to other sub arrays 2 etc., when the sub array 2 under refresh actuation has 
the demand of the usual memory access, it will also become possible about the rate of a busy to carry out 
zero. 

[0046] According to the semiconductor memory of the gestalt of the 1st operation, the following effects 
can be acquired as explained above. 

(1) According to the gestalt of this operation, an automatic refresh cycle is started based on the counted 
value Nr of refresh starting counter 12a. Therefore, in order to start this automatic refresh cycle, only an 
external clock (system clock) is needed, and a special refresh control signal is not needed at all from the 
outside of DRAM1. It becomes unnecessary to prepare a refresh control circuit for a user side circuit, and 
it becomes unnecessary consequently, to secure the mounting area for these circuits to a system board 
etc. A user makes the number of refresh control signals, its timing, etc. correspond to the specification of 
DRAM to be used, and it becomes unnecessary moreover, to design a refresh control circuit for them. 
Though it is DRAM, it becomes unnecessary that is, to perform entirely control which starts refresh 
actuation by the memory user side. 

[0047] (2) According to the gestalt of this operation, it becomes possible for a line crack reason to 
decrease engine-performance loss (rate of a busy) of the system accompanying refresh actuation of the 
refresh control by the refresh control circuit 12 separate [ the usual memory access ], and the degradation 
on the system resulting from the rate of the said busy is avoided. Therefore, in order to avoid the 
degradation on this system, the cure for improvement in processing speed, such as parallel processing, 
becomes unnecessary. 

[0048] (3) According to the gestalt of this operation, inactivation of the word line activation signal WLi at 
the time of read-out actuation is performed early conventionally. Therefore, when bit line potential reaches 
the potential to which data is sufficient for being restored enough, a word line WL is inactivated promptly (a 
line address is reset), and selection of the line address only for refreshes is attained. Consequently, the 
shift to refresh actuation is quickened. 

[0049] (4) According to the gestalt of this operation, since the usual self refresh actuation is carried out to 

the standby condition of DRAM1, the power consumption of DRAM1 can be stopped low. 

[0050] [the gestalt of the 2nd operation] — drawing 4 - drawing 6 are made reference, and the gestalt of 

operation of the 2nd of the semiconductor memory applied to this invention next is explained focusing on a 

point of difference with the 1st operation gestalt. In addition, the sign same about the same configuration 

as the gestalt of implementation of the above 1st is attached, and the explanation is omitted. 

[0051] The point of difference between the gestalt of the 2nd operation and said 1st operation gestalt is in 

the following points. 

[1] The latch circuit 20 in which the data-hold of memory cell 2A is possible should newly be formed in the 
sense amplifier 3 connected to the sub array 2 through Transistor TG in configuration to be shown in 
drawing 4 . 

[0052] [2] In control, as shown in drawing 6 (b), usually let the activation signal phi of TG be a logic low 
level. Moreover, even if you are the case that the sub array 2 which performs refresh actuation and the 
sub array 2 under access are the same, refresh actuation should be performed within the same sub array 2, 
without once changing the sub array 2 which performs refresh actuation. Moreover, said latch circuit 20 
should be controlled by the refresh control circuit 12 independently [ a control circuit 11]. 



* [0053] Hereafter, refresh actuation of the gestalt of the 2nd operation is explained with reference to 
drawing 5 and drawing 6 . Drawing 5 is the flow chart which shows the procedure of the refresh control in 
the gestalt of operation of**** 2, and after a power supply is supplied to DRAM1, these processings are 
started while being carried out based on control of said refresh control circuit 12 like said 1st operation 
gestalt. Moreover, in the flow chart shown in drawing 5 , since processing at step S1, step S2, and step S7 
is the same as processing with the flow chart shown in previous drawing 2 , it is hereafter explained from 
step S8 shown in drawing 5 . 

[0054] Now, when it is judged that the counted value Nr of refresh starting counter 12a reached the 
predetermined value A in step S2 of drawing 5 , irrespective of whether there are a sub array 2 which 
performs refresh actuation, and a sub array 2 under access said 1 , it shifts to step S8 and automatic 
refresh actuation is started. In this step S8 t before starting automatic refresh actuation, the data of 
memory cell 2A connected to the word line WL by which current selection is made in the sub array 2 is 
latched to a latch circuit 20. And it shifts to step S9 and automatic refresh actuation is performed. 
[0055] Next, the timing diagram shown in drawing 6 (b) explains transition of this step S2, step S8, and step 
S9. In addition, in this timing diagram, the case where access is usually performed with refresh actuation is 
shown in same sub array 2i shown in drawing 6 (a). 

[0056] Suppose that the refresh signal REF starts at the time of day tO shown in drawing 6 (b) now. Then, 
the data of memory cell 2A which activation signal phii of Transistor TGi starts synchronizing with this, and 
is connected to a word line WLi through sense amplifier 3i is confined in a latch circuit 20. Then, other 
word lines WL (i+x) in sub array 2i are activated, and refresh actuation of memory cell 2A connected to this 
word line WL (i+x) is performed. At this time, like the gestalt of said 1 st operation, it closes to said latch 
circuit 20 in high-speed page read-out mode, and read-out of ******** memory data is performed by 
synchronization. 

[0057] As explained above, while the effect of (1) - (4) of the gestalt of implementation of the above 1st is 
acquired according to the semiconductor memory of the gestalt of the 2nd operation, the still more nearly 
following effects can be acquired. 

[0058] (5) According to the gestalt of this operation, since the latch circuit 20 was formed, even if it is the 
sub array 2 which performs refresh actuation, and the case that the sub array 2 under access is the same, 
it usually becomes possible to perform refresh actuation within the same sub array 2, without changing the 
sub array 2 which performs refresh actuation. 

[0059] [the gestalt of the 3rd operation] — drawing 7 - drawing 9 are made reference, and the gestalt of 
operation of the 3rd of the semiconductor memory applied to this invention next is explained focusing on a 
point of difference with the 1st operation gestalt. In addition, the sign same about the same configuration 
as the gestalt of implementation of the above 1st is attached, and the explanation is omitted. 
[0060] The point of difference between the gestalt of the 3rd operation and said 1st operation gestalt is in 
the following points. 

[1] In addition to the usual sense amplifier 3, the refresh sense amplifier 30 for refresh should be 
separately formed in the sub array 2 through Transistor TGR in configuration to be shown in drawing 7 . 
[0061] [2] In control, even if you are the sub array 2 which performs refresh actuation, and the case that 
the sub array 2 under access is the same, refresh actuation should usually be performed within the same 
sub array 2, without changing the sub array 2 which performs refresh actuation. Moreover, said refresh 
sense amplifier 30 should be controlled by the refresh control circuit 1 2 independently [ a control circuit 

in 

[0062] Hereafter, refresh actuation of the gestalt of the 3rd operation is explained with reference to 
drawing 8 and drawing 9 . Drawing 8 is the flow chart which shows the procedure of the refresh control in 
the gestalt of operation of **** 3, and after a power supply is supplied to DRAM1, these processings are 
started while being carried out based on control of said refresh control circuit 12 like said 1st operation 
gestalt. Moreover, in the flow chart shown in drawing 8 , since processing at step S1, step S2, and step S7 
is the same as processing with the flow chart shown in previous drawing 2 , it is hereafter explained from 
step S10 shown in drawing 8 . 



[0063] Now, when it is judged that the counted value Nr of refresh starting counter 12a reached the 
predetermined value A in step S2 of drawing 8 , irrespective of whether there is usually a sub array 2 under 
access said 1 with the sub array 2 which performs refresh actuation, it shifts to step S10 and automatic 
refresh actuation is started. In this step S10, before starting automatic refresh actuation, the data of 
memory cell 2A connected to the word line WL by which current selection is made in sub array 2i is 
confined in sense amplifier 3i. And it shifts to step S1 1 and automatic refresh actuation is performed. 
[0064] Next, the timing diagram shown in drawing 9 (b) explains transition of this step S2, step S10, and 
step S1 1. In addition, in this timing diagram, the case where access is usually performed with refresh 
actuation is shown in same sub array 2i shown in drawing 9 (a). 

[0065] Suppose that the refresh signal REF starts at the time of day tO shown in drawing 9 (b) now. Then, 
activation signal phii of Transistor TGi falls synchronizing with this, sense amplifier 3i is separated with sub 
array 2i, and the data of memory cell 2A connected to a word line WLi is confined in this sense amplifier 3i. 
Then, other word lines WL (i+x) in sub array 2i are activated, and refresh actuation of memory cell 2A 
connected to this word line WL (i+x) is performed using Transistor TGR and refresh sense amplifier 30i. At 
this time, like the gestalt of said 1st operation, it closes to said sense amplifier 3i in high-speed page read- 
out mode, and read-out of ******** memory data is performed by synchronization. 

[0066] As explained above, while the effect of (1) - (4) of the gestalt of implementation of the above 1st is 
acquired according to the semiconductor memory of the gestalt of the 3rd operation, the still more nearly 
following effects can be acquired. 

[0067] (6) According to the gestalt of this operation, since the refresh sense amplifier 30 for refresh was 
separately formed in the sub array 2 through Transistor TGR in addition to the usual sense amplifier 3, 
even if it is the sub array 2 which performs refresh actuation, and the case that the sub array 2 under 
access is the same, it usually becomes possible to perform refresh actuation within the same sub array 2, 
without changing the sub array 2 which performs refresh actuation. 

[0068] [the gestalt of the 4th operation] — the gestalt of operation of the 4th of the semiconductor 
memory applied to this invention next is made reference, and drawing 10 is explained for it focusing on a 
point of difference with the 3rd operation gestalt. In addition, the sign same about the same configuration 
as the gestalt of implementation of the above 3rd is attached, and the explanation is omitted. 
[0069] The point of difference between the gestalt of operation of **** 4 and said 3rd operation gestalt is 
in the following points. 

[1] The refresh sense amplifiers 40h and 40i for refresh shown in previous drawing 9 (a) should be excluded 
in configuration to be shown in drawing 10 (a). 

[0070] [2] A sense amplifier 3 should usually be shared in access and refresh actuation in control. Next, 
the timing diagram shown in drawing 10 (b) explains transition of the refresh actuation in the gestalt of this 
4th operation. In addition, in this timing diagram, the case where access is usually performed with refresh 
actuation is shown in same sub array 2i shown in drawing 10 (a). 

[0071] Suppose that the refresh signal REF starts at the time of day tO shown in drawing 10 (b) now. Then, 
activation signal phii of Transistor TG falls synchronizing with this, sense amplifier 3i is separated with sub 
array 2i, and the data of memory cell 2A connected to a word line WLi is confined in this sense amplifier 3i. 
Then, other word lines WL (i+x) in sub array 2i are activated, and refresh actuation of memory cell 2A 
connected to this word line WL (i+x) is performed using Transistor TGR and (refresh) sense amplifier 3j. 
That is, sense amplifier 3j is used for refresh here. At this time, I/O and the train control circuit 20 shall be 
controlled suitably, and is closed to said sense amplifier 3i in high-speed page read-out mode like the, 
gestalt of said 1st operation, and read-out of ******** memory data is performed by synchronization. 
[0072] As explained above, while the effect of (1) - (4) of the gestalt of implementation of the above 1st is 
acquired according to the semiconductor memory of the gestalt of the 4th operation, the still more nearly 
following effects can be acquired. 

[0073] (7) According to the gestalt of this operation, a sense amplifier 3 is usually shared in access and 
refresh actuation. Therefore, even if it does not form the sense amplifier for refresh separately, it usually 
becomes possible to perform refresh actuation within the same sub array 2, without changing the sub array 



a 2 which performs refresh actuation, and the sub array 2 to which the sub array 2 under access performs 
refresh actuation at the time of the same. 

[0074] In addition, the gestalt of each above-mentioned implementation can also change and carry out a 
configuration as follows. 

- In the gestalt of each above-mentioned implementation, although the example to which the usual self 
refresh actuation is carried out was shown at the time of standby of DRAM1, it is good also as a 
configuration to which said automatic self refresh actuation is carried out at the time of this standby. 
[0075] - Although the example of an algorithm which performs said automatic self refresh actuation at the 
time of ASUSESU of DRAM1, and performs the usual self refresh in the gestalt of each above-mentioned 
implementation at the time of standby was shown By improvement in the manufacture process precision of 
memory etc., the data-hold property of a memory cell improves further. Automatic refresh period Tauto » 
Self refresh period Tself When becoming, it is good irrespective of the existence of access also as an 
algorithm to DRAM1 which performs said automatic self refresh actuation for every fixed timing. 
[0076] - In the gestalt of each above-mentioned implementation, although the example by which the 
automatic refresh period Tauto is generated based on the counted value Nr of refresh starting counter 1 2a 
was shown, this automatic refresh period Tauto may be made to be generated by the timer (internal 
reference time amount generating means) built in DRAM1. According to this configuration, all the external 
signals concerning refresh actuation become unnecessary. 

[0077] - Although the example which constitutes separately [ a control circuit 1 1 ] the control circuit 
which the usual memory data carries out writing / reading appearance, controls each part of DRAM1 
independently of control, and performs refresh actuation from a refresh control circuit 12 was shown, you 
may make it constitute this from one control circuit in the gestalt of each above-mentioned 
implementation. In case refresh actuation is performed, if only it is the control circuit constituted 
controllable in each part of DRAM1 independently of the usual memory access in short, you may be what 
kind of gestalt. 

[0078] - In the gestalt of each above-mentioned implementation, although the configuration of a bit line 
pair (BL/BL) in the sub array 2 was made into the clinch form, not only this but the configuration of this bit 
line [ for example, ] pair is good also as an opening form. 

[0079] - In the gestalt of implementation of the above 1st, although this word line is inactivated and it 
enabled it to choose the line address only for refreshes while the word line was activated and the potential 
of the data line reached re-write-in potential at the time of refresh actuation, this is not necessarily 
required. Moreover, as long as it not only this but is sub arrays other than the sub array under access in 
short although the example which changes the sub array which carries out one increment (+1) of the 
refresh subarray selection signal Sr, and performs refresh actuation was shown when the sub array which 
performs refresh actuation, and the sub array under access are the same, which sub array is chosen and it 
may be made to perform refresh actuation. 

[0080] Next, technical thought other than invention indicated to the claim which can be grasped from the 
gestalt of each above-mentioned implementation is indicated below with the effect. 

(1) The semiconductor memory with which a sense amplifier is usually shared by any 1 term of claims 8-10 

in memory access and refresh actuation in the semiconductor memory of a publication. 

[0081] According to the configuration given in this (1), even if it does not form the sense amplifier only for 

refreshes, it becomes possible to perform refresh actuation within the same memory array. 

[0082] 

[Effect of the Invention] According to invention given in any 1 term of claims 1-12, refresh actuation is 
attained, without performing control which starts refresh actuation by the memory user side without 
. needing a special refresh control signal in any way from the outside. 
[0083] According to invention given in any 1 term of claims 3-12, activation of memory access and refresh 
actuation is usually attained in parallel. According to invention given in any 1 term of claims 5-10, 
activation of memory access and refresh actuation is usually attained in parallel in the same memory array. 
[0084] According to invention of claim 1 1 , the selection timing of the line address only for refreshes is 



. brought forward, and the shift to RIFURESSHI actuation is quickened. According to invention of claim 12, it 
becomes possible to decrease engine-performance loss (rate of a busy) of the system accompanying 
refresh actuation. 



[Translation done.] 



* * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block circuit diagram showing the gestalt of operation of the 1 st of the 
semiconductor memory concerning this invention. 

[Drawing 2] The flow chart which similarly shows the procedure of refresh control of the gestalt of the 1st 
operation. 

[Drawing 3] Explanatory drawing showing the mode of refresh control of the gestalt of the 1st operation 
similarly. 

[Drawing 4] The outline block circuit diagram showing the gestalt of operation of the 2nd of the 
semiconductor memory concerning this invention. 

[Drawing 5] The flow chart which similarly shows the procedure of refresh control of the gestalt of the 2nd 
operation. 

[Drawing 6] Explanatory drawing showing the mode of refresh control of the 2nd operation gestalt similarly. 
[Drawing 7] The outline block circuit diagram showing the gestalt of operation of the 3rd of the 
semiconductor memory concerning this invention. 

[Drawing 8] The flow chart which similarly shows the procedure of refresh control of the gestalt of the 3rd 
operation. 

[Drawing 9] Explanatory drawing showing the mode of refresh control of the 3rd operation gestalt similarly. 
[Drawing 10] Explanatory drawing showing the mode of refresh control of the gestalt of operation of the 
4th of the semiconductor memory concerning this invention. 

[Drawing 1 1] Explanatory drawing showing the mode of refresh control of the conventional DRAM. 
[Description of Notations] 

1 — DRAM 

2 — Sub array (memory cell array) 

3 — Sense amplifier 

4 — I/O and train control circuit 

9 — Line decoder 

10 — Line address buffer 

1 1 — Control circuit 

1 2 — Refresh control circuit 

1 2a — Refresh starting counter 
1 2b — Refresh address counter 
20 — Latch circuit 
30 — Refresh sense amplifier 
TR — Transfer gate transistor 



[Translation done.] 
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5 

[0 0 18] »#JH8fcE*©S69mJ:. 

i^lfttt, ^^iJWH ©27jftfCtiJ2;2n-5 — *f 
7.7>7 p <k. ■^nf.&t^Txyi^t'Jt^TW 

[0 0 19] ifc, a>*«9fcE«©fSWCtt. 

mt s nt ^ -s ? — k & tc^f&-r«> h ^ >x ? r —f— 

V h 5 > *JX $ 'SURttfc :* 7 £ L T ©•?— 9 £ ME 

»©7- K«£iSttflrr*i:£fc-t©BB£-r*. 
[0 0 2 0] 1 0 l;:E*©3Bgimi. 

m 8 sfc« 9 iE«©*3»#iB*««K*ii>T, mmmrn 

©-7jfCB!C&&, ■?©«, R7-K8£tf|.©7-K8 
[0 0 2 1] Sfc, 1 fcE*©389iTtt, if* 

[0 0 2 2] ifc, l»d<3W 1 2 tCl2«©§gBJT«, li* 

^<v©^-f vffl^b<tt*0>^©*^>hfiilcS^ 
[0 0 2 3] 

WC*»*»S*i»fl£E1tS«©JB l ©HflS©JBfBS/ 01 
-H3CS^tff«lClS«t5. 

[0 0 2 4] IKttllWilfflflCM^DRA 
M©rt««J«*«EIS«»C*-r^Dy^|HlKBlT»S. D 
RAM 1 «. teJSOT^'J-fe^S^^^E'J-fc^ • 7 

-rw«. Hrr^»»J^cN{cT^fij$nfcNffl©-y-^ • 71^ 

-fj&*£jSt>, 1 fC*Jl^Ttt^-©(*|© l{H©1ty • 7 



(4) 

i^-r 2 u-tju7u-f ) ;:©+>•:/• tw 

2 tt, WAtfmX nflWfrJiJtttERSnfcMlk©^^ 
U-fe;U2AA»S&«. •f-LT, &^ ; EU-t;U2 AH. m 

*TlifiK$n^ 9— KgrwL©t^-f n#> i *©y— f*£ 

^!iJLT3£:#>©JlT9SIL^k*>y (BL, /B 

D ©fsrnjM*K«?tt*nTi»s. :©k'7 h 

»i(BL, /BL) tt. -y-^- 7H 2©*Tn*tH! 

yens^. 0 1 c43UT4*-i-5*©*-^--ro #9— h 

10 J6WLtttnffl©/ ; E , J-fe;i'2A3&«. iftftty hSM 
(BL, /BL) C ttm® t U t;!' 2 A^n^n 
tt«SnttJ5. *fc, hgiUtf (BL, /BL) 

[0 0 2 5] ^fc, &h'yhM (BL, /BL)© — 

t, Jin 6 hyy^x^TG^vr. &\iyhmi 

(BL, /B L) tCtt^ ; EU-fe;U2 AWK^-ffib^-^ 
20 £-il>Xf ^-k>7.7>7 p 3^SiE$tlT^S. £©-fe 
>X7>7"3l:HAaiA (I/O) • ^JffiiJiW(@I8&4*^ 
bT»#ii*|lItt5»lfltt*ffiL,|gB6*«S5«Sn, d 
ne>08&5, 6^tCd: 0 ^ ^ U -feJl/ 2 A'v©^— ^©s 
t-jA^-S^^ U -tr;W 2 A*" £ ©^-^ ©SJ*ffi L-^fr 

[0026] fix, e:ns»£&*i3ig5Rtftt*m 

b@K6ll Atb7J (I/O) y^77 7 4^l/TAHl 
£ (I/O) /VyK8l:««llSnTH5. ft*. bS*2 I 

/o • $raf9mtt4£ttH3ftiHL ^j^^-y^istt 
30 en. -fe>x7>7 p 3©s^$ijffli^fi : ^ns^, *© 

ffttltt*!^*. 3=&, ttiBh7>.^^TGIJ. X-f 

y^-l 3tCj:0|Slh^>> 5 X^TG(CA7J$n^fStt<b 
«^©ffllB35«i!!Jt)**6.n4. 
[0 0 2 7] Sfc, iiuE-tf-:/- 7W 2fctt, ^©fT7 
HI/X&fa - KIT l#© r 7-K£iWL£a#?-f -2>fT 

• a'^77 i ofimmznmz,. x-mrnvmrn 

iZjS^Xit. Z\<DftT FU-X • / W7 7 1 0 \ZAt)Zn 

40 7w 2©a^it^-s a tbx^jffl-r^o «± 
■a 2 1' h • 7 k-f s a t-r ?> t , iwi-y- 

^ • 7 U-f ®5?ft^ S a \Z ct D 4 fi©-y-^ • 7 K 2 © 
aR^llttt*. fix, fr7Kl^7 > m^©S0©k* 
7hT, • 71/-f 2©"7— I««WL3^aj?Sn 

5. 

[0 0 2 8] fLX, 0iEjj«£n*«fc'5fc:. HGf2-tr>- 
X7>7"3, h7>y7^TG, I SO ' miftnwttt 
4, frx3-^9, ff7 h'l'X • ^7 7 7 1 Of, ±S2 
DRAM 1 ©&«£ttffidf9lsIB 1 1 /J^SiWi^*' 
so ATJ^n. il'flf©^ ; EU7;7-lrX. f^tt)*. ^^E 'J t 1 — . 
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(5) 

7 

[0 0 2 9] Sfc. COMO^^Uf-i'Ctia* 

LT. DRAMl^Mt5f^ ; E l Jt^2A©U7l/ 

^(Dfztb. m l {c^^n-5J;5tc, itufE-fe>X 
7>7°3. h5>^TG. fT^n-yQ^litaDR 
AMl(DS-gBtCtt'J7U--y->3.®JffllIfilSSl 2fr<bt), ml 

-BfiW0l6-l- 1- £ R«te#ffliWII(i#J&«A-#S-*i*-.- — 

[0 0 3 0] £©>J 7 Uy->j.$iJ$l|HlS&l 2{~tt, U7 io 
UyvaiEiA 1 ?^ 12 a, U71/yya7HWA 

.^>^i 2b*^igtte>nso mvyisyi'z.mmxv 

>?12alt DRAMlCA*5tl5>'XfAi'ny 
7l?©fl-SB£ P^^?rA l 7>htT l J7^y i/=Lm^(D 

X*5>^1 2bH #+>"7~- 7W 2©iJ71/7'>a 

. • yV-i 2«n>j71/-r>a • -Q-77\s4WR& 
^Sr£«t5. CO'j7I/y->a-U-7*7l"flJ? 
S r tt, HufB-y-^ • 7 W 2 ©SiRffi^ Sa^S 20 

k> h»a»&£j*-f *. &*S. £n&ffl»lll«&l 1 Rtf 

'J71/7 ->o.$iJfflI|5ISS 1 2 td«. 1512 /R A S mS /C 

a s mowmmm? nymn uxre^Aasn 

-5. 

[0 0 3 1 ]#t;:, r©<fc-5lc:#tfi!c;£n-2>DRAM 1 © 
U7 1/7 ^3.»f^K"D^»TH 2 0 3 g#MLT»H 

teffjfB "j7l/«; ->3.«WIhI» 1 2 oimijicx^s £ aw 30 

(CfTt?tl-5„ DRAMl(DMi»?. 

RAM 1 Oft»ji«0*TiJ 7H ^3.Sd»ftfP**ff to 

tl3£££t^3o £©U 7I/y->o.fMW';i. DR 

am 1 c«sa*SA3ftfcfc£:fcBii*&;£n3. 

[0 0 3 2] if. 02 <C^-rx^-y7 P S 1 fC*3^T 
Kt, DRAM1^7i'-tXSn4^^1. t&to-feDR 

AWBSWtVO) Tst?&*. ■t;i/7U7U'y'>3.«»3Tse 

IWTst©tHM«, W Alf U 71/7 WWlFtt 1 2 KX 

So ifc. -fe;i/7'J 7Ury->3.^fflTselftt, itugBil'ffiT 

ISHHT, MiSl 0 07-f^nf (/tS) tts. 

[0 0 3 3] IOXf77*S 1 iC&I^TX:? WWRfffl 
Tstrt*-fe;i-7 'J 7 i^ffl»|Tself«jBA;fc<!:*iJ»rS 
nfc*^ttt, Xf7 7'S7 fc£fr Uffl«©-t;P7 >J 7 
1/7 '>o. • :7;kft*D RAMI CDrtgBSiJpCD^-T'SlfT 
SflS. i«tJl'7 l J7l'7yi • -iM ^;KD^$iJ^l so 



f 

7"S 7<D-fe;P7'J 7l/y->i • -y--1'7;UttH((p2Xr5'>/\* 
•f«»©«M**»4»0iiU^lfTSn*. -75. X^>A' 
-f B$ n T s 1 # -fe ;P 7 • J 7 U- y v a « 99 T s e 1 f £ jg A ft ^ 

tt, 7s^->7°S 2K#ff-rS. -T&tofe, :®Xf77" 
S 1 {C&^Ttt, tJP7'j7l/-r>a • lM7;K;rA-g> 

©Wfr^&£*l-5.- £ ^ii^O-fe;i^7 '^7 ^- 

• -y--f 7;u{c^fT$-&-5©tt. Baia-fe;i/7'j 71^-y 

vn.Jl^Tself^TtClft^f-5eft , J7Uy>a • -fr 

-f ?)v<Dmn mm «t o fi^&«>. we^^ww ««k 

tt-fe;P7 "j7l/y>attSB5 **, D R AM 1 ©$» 

[0 0 3 4] Xf77"S 2 (C^Tte, WIBU7V>yv 
n-iglfj^ 1 ?^ 1 2 a©*7>hffiN r j3*Bri£«AfciI 
Ufc*>S*»©*iJ»r3i*asns. CWHTrSMAte, DRA 
M 1 ©#*^ U -feJU 2 A©f-^§Sfttl:Io'fftS 
$n-5o fc*5. DRAMl^j^tX^tia^X^^' 
-fWRfl't'fci. i©ij7k7>'ae»9>3'12aCA 
7>hfltN r \1®mt-&n. DRAMlAWtX^n 
SttfetC*7>h^F^T-5> ; fe©t-r?>o 
7l/7yagl*9>^12ali •etO*'7>MNr 

tfiiaeBf jtfcAtcjrr * t-t: n u -t h <t 1 1> \z 
f?s*7>h^r^^L. ^©i/jf^^isojg-r. 

tt, d©*>7> hfflN r ^-tfn^^mffB0f^fitAic^-r 

U7Uy ^j.BHTautot>tt*K:a8)t**lS. 
[0 0 3 5] -T^to-fe, *mffi.OMm\Z&»Z>&W)')7 
Uy->i»ffttraffl»ITauto»fc:»«bTie»sn. n 

7) OM-MtL, DRAMl©^gB*^#SiJ^U7 
U a SiJ^ffi^ fa f, i L ft; 

[0 0 3 6] /^*5. ^ ; E'J-fe;P2 A©x— ^&8M$*b&t 
S < i tb U 7 1^ >v v 3. MM T au t o^'-fe )V 7 U 7 V y -> i 
«»3Tself«fcO**^«^C*-3Ttt, «Ct^7U7 
1/ -> a ^fTtins ±bB7n t- 7 7"si JktfT. 7- v 
7°S 2 ^ILTtii^. 

[0 0 3 7] u©XT77'S 2tC*5l>THflfB^>7>hft 

n rfimj£.mAizmvT^ft.^tg , -r^£to^g»)U7 

»U7Uy->i»f^fcH»ffLJa:V». -7J. *>7>hfil 

n r tfffifzmAizM vTztmrn-nnrcm^zitxT-y? 

[0 0 3 8] 7r7 7"S 3IC43^T«. gi'j71/7y 
•7H2^, Sft, f-J'ttii^07^tXt^ 
X^-y7°S 6lzm=fL. [B|-y-7*-7U 
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(6) 



•f 2©0r3t7- \ t 1gWL\Ztji1lflZtl&* : EVt)V2 A© 
TOfHtftt, 0iJX.«U71/^->i$iffl|HlgSl 2tC. gift 

T'U'fasiflnts r t©-a«annB (0^108) *k 
ra-»«taigi&ottan8*oa-^**«j»r-r-s«t"5«c 

[0 0 3 9]g^T. XT7^S 4lr*5V^Ttt, U7U 
;l^2AC0^-^&-t>7.7>7'3tCXh7-r-2>. -tb 

t. aai^^ntv^^ • tw 2 icisi^-cau 7 

IWI^SrS, Mfctfl^O^UjOh (+1) b 
T> U7I/7 yaW^- 7K 2 2:, SMtETi? 
t7^m^&^i©t7" •71/^2 ttsts. -^b 
X; XT77°S5»ffbTCOiOi)-7'- 7W2C!) 

• t^TIy-fMIRfi^S r&l9fi' 1 J/>h (-1) 
bT, t&E'j7^y->i»fe£»ttfcU-:/- 7H 2 CD 
'J 7 1/ -7 z/3.mfc&'tTO <fc 5 fC-T-5. 
[0 0 4 0] #iC0 3 (a) &tf0 3 (b) fc#flB»Cb 
T. ±E&»'J7U5/->3.»fPSllWr*. 0 3 (a) 
fctt*^lCDH^C0^iC*lt-5 2<@C0-y-^*- 7K2 
i , 2 j ©IS^tftK ©*»&«« 0 3 

^n&i-ptC, 7M 2 i , 2 j(l 

>7"3i, 3 j ZftLTA&J] ( I /O) 
4C»ttSnT^5. 0 3 (b) fctt. DRAM 

1 <Dmi$7 ? -t x irun*. sis «j 7i/»; ->3.»fpji«fTt>n 

«£©*-f Af 1 *— H*«*Sn4. ft*. 03 (b) (C 

*5ux. H0c^$nsp#^j t oj^itutea^Ti'-feT.cD 

[0 0 4 1] 03 (a) &i!*03 (b) K^tl 

&&a«^£i&Bj-r?>o 03 a) ©*<a^-mc 

yaffREFH U 7 U y va.&SjRf , -rfcfe-&WE 

73 9 > h mn r tmfem A\zm vtz t ^ns/w \z±l-*> 

7 y ->ifi^ R E F tt. WE g » U 7 U s/ ->3. BIB T 
autofcfcSttft; (ilA-T) 
[0 0 4 2] iffc. 03 (a) (C^$n-5-y-7' • 7H 

2 i©9-KMttft«^&WL i, ^i;<t>7v7> 
7°3 i ©ffittfl^f^f £<f> SA i . |S|b< H5>> J X^T 
G i ©SttftM^S* I if*, iltr, 03 (b) (C 

3S$nsK*mb»^o9-K»stt{b«^wL i© 



(a) (C^ 

-fe>7.7 



10 



40 



SO 



10 

h igmti^x- * u x h 7 $ n 5 t je -a *tt k f j 

l^¥<"7-h*i8IWL£5F?£ttti: (ftTFU 
7.£U-fe-> h) bT'J 7W;/->:x*fflfir7 F U7.£g#? 
"JflgiU U vffijtf^©&fr£ffl^£ii-&;t& 

Kfrfrns. mv<. 03 (a) Ki^snsii-:/- 7u 

-f 2 j ©»7- K«iSttftfifSWL j . -fe>7.7>7° 3 

[0 0 4 3] ft*,'ift6^7-7H2 i, 2j. h 
7>y^TGi, TGj, ir>X7>7 p 3 i , 3j© 
ettftttWE*^ • 7 W3I#Uf*tS a (fr7 

[0 0 4 4] £T. tUfS^Mt 0iZ^yUy>3.m^R 

t?±*Vim\z&z>£-fz>t, zn&v yv-jiszLumm 

Kl 2ttffifE-a«Wig»fcTBIILT, Tl^f 
IRil^SaS (+1) LT*7* • 7 W 2 j £3HR"T 
3. *LT, 03 (b) ©fcfflfc:Tj£2n4«fc3fc, it 
7*-7W2 j ©»7- HSISttMWL j Zftmt 

u ^t^T-fe>7>7>7 p 3 j zmmtmn <t> s a j ict 
fiHt-ftt a. ■?-©«. h5>^^TG j ©stt^ta^- 

* j *3i-feTtfT. 7-F»WL j fcttusna^fj 
-fe^P 2 A©^-^&-tr>X7>7'3 j KHC&i&a. & 
03 (b) \Z&^T. £©'J7|yy vn-Kjft^ (B# 
atOHl) , /CASi^Cli^tilJJSSI^R 

^tBL^-K^m^js^ssn, ens, -9-^-7 

■ U-f 2 j ^©-y-^"- 7K 2t?^^:'J7 :; -^©St*-ai 
*»v U7U-y->iOT(Hlggl 2l:i5U7l/7yaSI?l 

a, Mc^t^^txi nasi LT9j»fcfT t>n 
•5. ^-©7c*, ^•yvv^a.mmzm^^^T-h,^. 

[0 0 4 5] U71/7 -> 3.mW^(D^ • 7\"i 

2 tdil^© * t'J7 ^7 -feX ©B^*^ o U71/7 

->j.Kl^^ftfi©-y-^ -71/^2 H^fi : ^-ti--2.^, a«© 

[0046] iz±mwvtc&oiz. miomm<Dmm(D 

(l) *^«©»ffik:J:ntt.. U7ly-y->i^»i*^> 
^12 a©7J>j7>h<iN rl:S^tglU7k7ya • 

□ y^) WM>SiL. DRAMl©^fflA»6«f»Jft: 
a— y-fflUmiiSK 1J7I/7 ^3.«WlHlttSipfl|-r*i6M! 
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&mw? te.2>. a— »f— tt. 'J 

/tu n— *f-«T u7Uv ->3.»f^ kj^a^s mm £- 

[0 0 4 7] (2) *s)llfiOJga6t«fcnii, 'J7l/-y-> 
3.H*fl9Bl 2Ki*ij7l/v>alHfll4, ilS?©;**: 

ttmmiits.*) * iwi t* * tee h-t ^> -> x 7- a ± © » 

T£@tt£fcs£>l;:, M5iMS^©$&3^£|6]±©;fc«>© 
[0 0 4 8] (3) *Ht6©»«K«tntf, MMll 

7Uyi/3.mm'fT7 b*I/X©SIIW«JHg<h&3„ -^©ss 

[0 0 4 9] (4) *HJE©^tCctntf, D R AM 1 
©7. 7 >A'-f fCttii^O-fe;U7 U7L"V v-ilSffr&i 
fTtonSfefe, DRAM 1 ©?$»«*;£*£<: 

[0 0 5 0] [!B 2 ©£!&©&£] 3fcfc:*ffi9i 
¥»#Ettg«©»2©2S»©»ffiK:t3l»"T\ i4~I 
6 «r#J»fc:LT, % 1 0^«i»lliOfflajSS4>'£?CSi 

[0 0 5 1] 3B2©*J6©JEJffitfi(HESBl©^Jfi»8Bi: 
cDffl »,&te£AT<£> £ & £ „ 

ft bT* * 'J 2 A©x-7«i#iilfg& 7 y 2 

o amtz \zWLtft>tiz>zt„ 

[0 0 5 2] [2] SffltfjlCte, 06 (b) KSSW 

U71/yyaiMfx5D-7'-7H2i 
T^-kX + O-y-y ■ 7t"f 2#|W|-©*§&T&oTt>, 

Ct^<-?-©|S|— • 7H 2f»ilT l j7l/7v'ii)^ 
j&ifrfcft* H to H«itE7^^[HlSS2 Ott'J 

Vi$iJWlUSS 1 2 fcJ:oT1H»l§ll& 1 1 ttt^StcSiJP 

[0 0 5 3] J^T. ^2©^I©ilOU7l/7yal 
f^fc:? ^Tl 5 &£>*0 6 £#J«LTStWr*. m 5 tt* 

^T7D-ft-HT, zn^<Dmm^mif^i ©n 



(7) 

So'^fT^n-Sttfelc:, DRAM 1 \ZW.Mffi$A'£tl 

tc&nzffiith-znz. sfc, I5i:^n5 7n-ft 

— H'tSUT, 7f7/Sl, Xfy7'S2 < Xfy^ 
S7T©£!IJS«. 5fe©E12(r^$nS7D-?^-hT 

©*B3tEi«-e*3fcii>, ^t, 0 5c^nsxr7 

[0 0 5 4] ST, 0 5©Xx-;/7°S 2(C:J3^T'J7 1/ 
y->i^®j#7>7 1 2 a©A9>MNr^MIA 

Kit L-fe-ifW £ tt&*£-tett.-- y 7-1/ y-S/jJftff &fr- 

io -5-y-T* • 7W 2 t7f-tXfp<D-y-7' • 7K 2#|p]- 
& <&**5)&»K:a>j&» 5 1*7.7- ? 7 s 8 tc^fr U g A U 7 

mv7\sy=sn.mmzx%mz, 7K2i:*^ 

^E'J-fe;^ A©5^-7£9<y^[HlS&2 0 tC ^ 3. 

[0 0 5 5] ^tC, Z(D7.J-y7°S 2. X^y^S 8, 
Xx.5/7*S 9©J6»*B6 (b) K^r^-f A^r-h 

6 (a) tC*$n-5|5|— y-7* • 2 i fc:feHT, U 

7 u y mw t mat t 7 -t 7 t ^T^n-s*^^ $ 

[0 0 5 6] 1^3;, 0 6 (b) \Z^-fmU t OK 'J 71/ 
7yai^REFM^±/|55t1->5. 'W: 
|B)»bTh7>v7.^TG i ©gtt{b«^<f>. i tfitt± 
tf0±.>7.7>73 i ^bT7- h'iWL i K&lftS 
n-5^ ; E , J-fe;U2 A©T"*-^^*7^5 1 I1ISS2 0 IC^Uii 
<*£n&o ^©^, -y-7*- 7K2 i *©ft!}©9-K*g 
.30 WL (i+x) iWgttftSn. ^©7-FHWL (i + 
x ) \Zt£M£ * U -fe;U 2 A© 'J71/-7 ->i»>ffr&< 
£©££N.mEf6l©^Jfi©JBB<i:EI«K:. 

«ji^-vK^-ai l*- htbuib^ y^iatt 2 0 Km u 

[0 0 5 7] J^±l5i^ bfcet 5 12 ©*S6©^ffi© 

*i»#EiftS«k:«tntf, ±se^ 1 ©*ffi©^© 
(1) ~ (4) <D?mtfm*>nz>£t%\z. z^ztxv 

40 [0 0 5 8] (5) ' *H!S©»flBK:«fcn«, 7v?-m'& 
2 0 €rtS;WcfcJ6, U71/7 ->3.m<E&'ft?D-7 ■ 7 V 
-f 2 «tii^T7-feX4"©-y-7*- Tl^f 2>&*E|— ©«£T 
^Tt),. U7Uy^i»f^Sff5-y-^-- 7H 2^^ 
m?Z>Z:£tS.< m— y-7* • 7K 2^T©'j71/7->a 

[0 0 5 9] [S83 (D&teOfe&l K\Zlf%W\ZfrfrZ> 

9 t#BBt:UT. % l ©^«»ffi£©ffliij££4 , '£>K:i& 
WT*. ttii. ±EI8l©*M©»8Btra«©ttj«KtJ 
so l^Tfira— ©W^Sr#UT-t©SitHS:«B5-rs. 
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13 

[0060] ^3<D^m<Dmmtmmmi(Dmmmmh 
[i] Mf&mzit, m7iZ7K2nz>&?K. *ty-7v 

<i 2 tCiI#©-fe >X 7 > 7° 3 Id JPX. U71/7->affl©iJ 
7l/7ya-t>X7>^3 0^h7>vX^TGR5: ' 

[0 0 6 1 ] [2] fflWttfcH. U7Uy->a.ftffSrfr 
-7K2 tjiST^-feT.^Wit^' ■ 7H 2ifi 

■ ■ — ©«^T»^T-*>-^J-->V^al!»f^fT-3#^ 

7K 2 ^-©11]— it:/- 7Wf 2ft io 

-y->j. • t>X7>^3 0«'J 7Uy^i$!lfflllHlgSl 2 
JCfcraTIWfPlHjHU 1 tttaiL(C$ij^$n2>Ct. 

[0062] ot, m3(Dmm(Dmm<Duy\yy^^m 

* 3 ©^aso»»fc*s»ts U7U7 ->j.*i»©«yi#je 

^t7D-ft-ht> £ft.£©jfig«OTgE^i©ig 

S^fft>n*i:tt)fC» DRAMl(;iSd5gA§n 
f;*tl:W$n^. 0 8 fC^Sft*? ao 

— MCiS^T, T^y^S 1. Xf-y7'S2. T.y-yZf 
■S7TOffilH 5fe©02 l:*$tl'5 7P- 3^ — hT 
©*&S£|B|«T* , 5;fc«>, £TF, 0 8lc^$n5XT-^ 

t°s i o^BRwra. 

[0 0 6 3] ST. @8©Xf77'S2lC*HT , j7l/ 
-7'>3.Slij* r >>^ 1 2 aCD#^>bffiN r^IA 

• 7K 2 <hiI'*r7;7+iX4>©-y-:7" • 7W 2# 
m—frSfr^Mzfrfrloib-FXTy/s l ofc&ffLS 
mvyuyz/a.mmzxz>o zw^T-vzts 1 otc&i^ so 
re, um*) y v y is 3.mmzxz>m\z. j &y-yv^ 

2 i t*^Ta«EaWSnTV»*7-Hi»WLKS5tt$ 

tlT^5/ ; EUt^2A(Df-5'^t>7v7>7'3 itC. 
Blbii&S. f LT, Xfy7"Sl lfcfMTba»U7 

[0 0 6 4]^:, ^©7vf77'S2 > Xf77'Sl 
0, ^f»;7"S 1 1 ©J£&£09 (b) (C^-T^-fA^ 

■ te. 0 9 (a) CiSnSP- y-^ • 71/-f 2 i Kfe^ 

[0 0 6 5] H*. 0 9 (b) tC^-TBt^J t 0 \Z >J 7 1/ 

(H]^LTh7>> 5 X^TG i ommtm^d) i 56*4% T 
#9. -b>7.7>7°3 i 7H 2 i LftMZ 

ft. 7-HUWL i fC«it$ft-g>^ : E: , J-t;i'2 A©^- 
^^*|W|-fe>7x7>7°3 iKBIU&J&^ftS. -?-©&. -y- 
7-7H2 i <t»©te©»7— h*»WL (i +x) jtfffitt 
ffc£ft. (i+x) K«8fcStt<&*qE 

•J ±)l 2ACJ7 1/7 ->3.Kiffri< h 7 >i?7s ^TGRS so 



• t>77>7'3 0 i SrfUffl LTfrfrft 
-5. d©<h£. ffilB$l©£ffi©JBflB£Blttl;:. K3I^ 
-vffii*aib ; E-HT'HfifB-t>X7>7 P 3 i\zmC&*> 
ftfc ^ U ^ ©Si^Jii L^*|W|B?FjtfTTff ^ft-5. 
[0 0 6 6] EJUbWWL&.k'PK:, M3 <D&1&<Dmi&<D 

¥m>mmmm\z&nu. ±Ete 1 ©*»©»&© 

(1) ~ (4) ©3**A«#6n*4:tt>C. s&fc&T 

-f 2 t ii'£©-t >7. 7 > 7° 3 KiPX. U 7 U y -/a ffl © 'J 
yVylszi. •±>7,7>y°3 0^h7>y7,^TGR5: 
^LTSiJi^Klt/iTi*, U yVy is o.Wi^no^y' • 
7W"f 2iil'ft-7^-kX4 I ©-y-7*- 7K2iffl-ffl 

2*^M-rsCt^<|WI— y-T*- 7V<i 2ft-F<DVyU 

yi/^mw*'fioz\tti^mtt£z>.- 

[0 0 6 8] \_%4V>-$m<T>l&m 

¥WM3ttKII©fS4©^i£©»8£H 1 o 6*li:b 

©«F#*(*-bT-t©KMS*lS-r*. 

[0 0 6 9] *£4©ggtt©JgfiB£ffiE£3©&NHgtt 
4: ©ffi » j& tt&T© j& * S . 

[1] «J*»Ka. 010 (a) KS*ft*±5ir. 5fe 
©0 9 (a) C^S tl^> U 7 1/ y •> affl O 'J 7 1/ 7-y a 

• -t>?\7>y°4 o h, 40 i wnws^t. 

[0 0 7 0] [2] fMffftlltt. -t>X7'>7*3**a# 
7 ^ t U 7 1/ y yaftf ifrtffl i i. # 
t, d©^4©SIM©^t=*^-5 l J ^U^Vilbf^© 

ws@io (b) tc^-r^-r A^r-htcTi^w-r 

-So &i3. A? 1 *— MriJ^TKi, 010 (a) 

K^SftSI^— • y-7* • 7W 2 i (CiSl^T. U7k>7-> 

[0 0 7 1 ] 010 (b) \Z7^-tmn t o leu y 

|/y->afi^REF))«4%±#5tt4. -f&4. -ft 
KHJWLTh5>>>**TG©i5ttrt:tef*<> i^&^T 
#0, -k>X7>7°3 i tt^-'7H 2 i 
ft. 7-h'iWL i djSS^ftS^D-feJl^ A©5^~ 
^^Pl-fe>X7>7°3 i KSEi&i&&na. ^©«. u- 
7"-7H2 i ^©^©^-h'llWL (i+x) ^fgtt 
ft^ft> ^©"7-K«|WL (i+x) tt&S&SftS;*^ 
iJ«2A0U7l^7yai^h7>y7.^TGRS 
rj CJ7l/7ya) -fe>7.7>7°3 j Spjffl LTfT^ft 
5. tSh^, u^TISt>X7>7"3 j iS'j7l/'r> 
iffl(c|£ffl^ft^>. £©£*, I /O • ?iJ$iJffll(E]gS2 0 

isa^-v 5 M*tUb ; E-KTHftfB-b:>7x7 

>^3 nciBCiisnfc^^'jx-^cw^-mb^RiWf 
[oo7 2] m±mwi<tz£?\z, m4<Dmm<DMW<(D 
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*##e«««tj:ntf, ±esb 1 ©3gj6©»tB© 

(i) ~ (4) ommmztizttbiz. zziz&tf 

© ± 5 ft 3 d £ tfi~G o 

[0 0 7 3] (7) *HJfiO«J*fc«tntf. "tr>7x7> 
7* 3 *«a«7 ^ -fe X t U 7 U- V v a »f£ i T#JI! 5 *l 

•iftftsfcfT 5 ^•-T'W- 2- |S)~#- - - 

7* • zh 2fo-Qw)~7)/yz/3.mife*ft ^>zt.tmm io 

[0 0 7 4] ±E«-HJfifiD®ffifaetT©«t-5K* 
• ±.m&mm<DJ&t&\Z£i\,*Tte* DRAM1©X:?> 

z^vtctf. m7>?>/^mz&^Tbmm&W)±)i<y 

>J 7 V y ->3.mtttffTt>n2>mi8. t IT t> <fc ^. 
[0 0 7 5] • ±fB§*M»^§ltC*5l^T«> DRA 
M 1 ©7XizXB${£«iififBglHlJl'7 U71/7 -> j-IW 
SrfrlV X^>/^m\Zlt'M'^(D±)lyVyUy^=L^:: 20 
fr3 7)l3V XA^J^^bfc^. 'J ©©5iX ntx 

tt#|Sj±U atb'J7U-y->iJlfflTauto > -fe;i/7 
U 7U>>->ijlK8Tself £fc-5i§-&f;:tt> DRAM1 

SB g W-t ^7 U 7 1/ y -> a »fp * fx 5 7 ^ U X A £ L 

[0 0 7 6] • ±E*3fc*©#ffifc:iS^Ttt. gft'J 
yUyz/a.mfflTautotfVyUyi/i.mmX'yy?. 1 2 

'©Sii'J 71/-7->J.il^Tautott. DRAM 1 iridic 
ttffKj&»!&»*-*n©**aMS^J&«*g£fc.&. 

[0077] • ±m&mm<DMmAz&^Tiz. m%<o 

jjl t U 7*— ^ ®» *ii*/K*m L *9» t ttfflft IC D R 
A M 1 © ft« SAM LT U 7 U y -> 3. SM£ £ff 5 WW 13 

2£Tffi/&-r50lJ£:7Kl/fcJ&*, ^nSr 1 "P© SUfflHU g&T" 

[0 0 7 8] r ±f2#^J6©Jg|gfC*3ViT«, -tf"7* • 
7Wf 2rt©fy (BL, /BL) ©«J«S#tD 

igb»£bfc!&*£ttKIS51\ fclAtfHfcfy h»»©« 

[0 0 7 9] • ±ffiaSl©^16©»ffit:fe^Ttt, U 
7l"y>aW, "7- ^^ffittftSntf-^S© 



5Cl/ft*t. in(MfLt)^ST(^j:l^ Sfc. vy 

7U-r#EI— ©*£. 'J-7l^y->i • 1J-7"7U"f S^ffi 
^Sr$n-f>7 l J^>h (+1) U'J7l/'r>a 

R@e>-f, s«7i7-tx+©it7* • 7i^-r^©-y-7* • 7 
wrr&nfcf, £©-y-7*- 7K5IKUtu71/7 v 

• cxi&fpssg * 5 KtT-fe^> s - - 

[0080] ±e#siM5©»tBj&»5ffls-e#sai 

#EKE*bfcf8«&*©atB«S£K:oir>T, ^©^ 

( 1 ) nt$£ 8 ~ 1 0 ©n-rna* 1 ^tcfB«©*^te 

*S«te;B^T, t>77>7"«^tiJ7^tXt 
'J71/7 -> a. m\f t T # ffl S n* ¥*#:tB«gS= 

[0081] u© (1) tiB*©«ij*fc«fcna. U7i/ 

7KfiTOU yUy z/ z-Wjft&ft V Z tifi^imttt 
So 
[0 0 8 2] 

mm^m^i w*s 1 ~ 1 2 ©^m** 1 jscibss© 

Uy i/a.WimzfrfrZ>MW&ft5 z. tttnz vyuy -> 

[0083] m^m. 3 ~ 1 2 ©^-rn^ 1 ^{rtB®©^ 

9! tC <fc n«. 31^- ^ * U 7 ^ -t X £ U 7 1/ y -> a. Wl^tf 

MfTLT^TBiHii^s,, s»*^5~ 1 o©tvfna> 1 

«KE*©*Wt .tnH B— ^^E U 7 U-f 

X, il# ^ * 'J 7 1> -fe X £ U y V y -> a. ftfP**3feff L T 

[0 0 8 4] 19*511 1 <F>Wm.&rOi£. U7l/r>J 
Wfflfr7l < U^©aj?^-fS>i7*^«>, 'J7k7->1 
^©»ff«*ffl3ifl:sn5. SSsJtS 1 2 ©5B'"liifc«kft 
tf. 'J7Uy->3.»ffKffft3->^-rA©tt«6iS5fe (tT 

[Effi©®¥^gi9!] 

[B l ] ' £©589lfca»a>*¥«#E1tSS©56 1 ©#ISS 

oMM&xk-rm.my'u y t> niss^o 
^m^m^-tyu-^-v— k 

[0 3] Hi;<»l©^lfi©»8B©»J7Uy>'aftl«© 

[0 4] n©f6Mk:*^* i l £ l»flsEttS«©^2©|gJ6 
[0 5] Hi;<»2©||Jfi©»ffi©iJ7Uy->aM»© 
[0 6] Hi;<*2 ©*»»»© U 7 Uy->i*Hf©» 
[0 7] C©£9gKa^5¥*#E*glt©SS3©£MS 
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